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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
PU3UKA

1.1. Ob6sacTe npuMeHeHus padoyeii MporpamMMsl

[Iporpamma  obmieoOpa3oBaTenbHON — yueOHOUW — mucruiuimHbl  «Dusukay
npeqHa3HaueHa Uil W3y4eHHs (QU3MKH B TPO(GECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3anusx CIIO, peanu3yronmx oOpa3oBaTelbHYIO MPOrpamMMy CpEIHEro OOIIero
o0Opa3oBaHusi B MpeJesiax OCBOCHHUS OCHOBHOW mpodeccuoHanbHON 00pa3oBaTeNbHOU
nporpammel  CITO (OIIOIT CIIO) na 06a3ze ocHOBHOrO oO0miero oOpa3oBaHHSA NpPU
HOJTrOTOBKE KBATH(DPUIIMPOBAHHBIX PA0OUYMX, CIY)KALIUX U CIIEIHUATMCTOB CPEIHETO 3BEHA
no cremuaibHocT CIIO  21.02.13 Teosormueckass ChEMKa, MOWCKHA WM pa3BEIKa
MECTOPOKACHUM TOJIE3HBIX.

1.2. MecTo AUCHMILVIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHEHHAJHCTOB
CpeHero 3BeHa:

VYuebHas quctuminHa «Du3nkay ABIsSETCs yIeOHBIM MPEAMETOM IO BBIOOPY U3 005-
3arenbHON npeameTHon obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero oopa-
30BaHMUS.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OpraHU3alUAX, peaTu3yIoIMX o0pa3oBa-
TEJNBHYIO TIPOTPaMMy CpeaHero odmiero odpazoanus B npenenax ocsoenust OIIOIT CITIO
Ha 0a3ze OCHOBHOTO 001ero oOpa3oBaHus, yueOHas aucuuiinHa «DuU3nKay H3ydaercs B
obmeoopazoBarensHoM 1ukiie yuyeoHoro mrana OITOIT CITO na 6a3e ocCHOBHOTO 0OOIIEro
oOpa3oBaHus ¢ noxydeHuem cpennero oomero oopazosanus (IIIKPC, I[IICC3). YuebHas
TUCIUIUIMHA BXOAUT B  00meo0pa3oBaTeNbHBIA  ITUKI;  SBISETCS  NPOGUIHHOU
JUCIUIUIMHOMN 00111e00pa30BaTeIbHON MOTOTOBKH.

1.3. Heanm um 3agayd JUCHMIUVIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHA
AUCHUNIHHBI:

Copepxanue nporpaMmbl «Pu3nKay HalpaBiIeHO HA JOCTHKEHHE CIEAYIOIINX IIeIei:
. OCBOEHHE 3HAaHUHN 0 (PyHAAMEHTAJTbHBIX (U3MUYECKUX 3aKOHAX M MPHUHIIMIIAX, Jie-
KaIlUX B OCHOBE COBPEMEHHON (M3WYECKOW KapTUHBI MHUpa; HamOojiee BaKHBIX
OTKPBITUSAX B 00nacTu (PHU3UKHM, OKA3aBIIMX OINPEACTAIONIEEe BIMSHUE HA DPa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOAaX HAyYHOTO MTO3HAHUS IPUPOJIbI;
. OBJIaJIECHUE YMEHMUSIMH TMPOBOAUTH HAOMIOACHUS, IUIAHUPOBATh W BBIMIOJIHATD
SKCHEPUMEHTHI, BBIIBUTATh THUIOTE3bl W CTPOUTH MOEIH, TMPUMEHSTH IOJYYCHHBIC
3HaHMS MO0 PU3MKe U OOBSICHEHHS pa3HOOOPA3HBIX (PU3UYECKUX SIBJICHUI U CBOWMCTB Be-
IIECTB; MPAKTUYECKU MCIOJIb30BaTh (PU3WYECKUE 3HAHUS; OLIEHUBATHh JOCTOBEPHOCTH
€CTECTBEHHO-HAyYHOU MH(POPMAIIHH;
. pa3BUTHE TMO3HABATENBHBIX MHTEPECOB, WHTEIUICKTYalbHBIX M TBOPUYECKUX
crocoOHOcTed B IMpoliecce MPUOOpPEeTeHHs] 3HAHUKW W yMEHUH 10 (Qu3MKe ¢
UCIIOJIb30BAHMEM  PA3JIMYHBIX  HMCTOYHMKOB  HMH(QOpMAMM U COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;
. BOCIIUTaHUE YOEXKJACHHOCTH B BO3MOXKHOCTH [IO3HAHUS 3aKOHOB MPHUPOJIBI,
UCIIOJIb30BAHMS JOCTHXKEHUN (DU3MKK Ha OJaro pa3BUTHS YEJIOBEYECKOM IUBUIM3ALINU;
HEOOXOJMMOCTH COTPYJHHYECTBA B TPOIECCE COBMECTHOTO BBITIOJHEHHS 3aj1ad,
YBOKUTEIBHOTO OTHOUICHHS K MHEHHMIO ONIOHEHTa NpHU OOCYXACHWU mpoliaem
€CTECTBEHHO-HAY4YHOT'O COJIEp)KaHMsI; TOTOBHOCTM K MOPAJIbHO-3TUYECKOW OIEHKE
UCIIOJIb30BAHUSI HAaYYHBIX JIOCTHIKEHHMH, UYYBCTBA OTBETCTBEHHOCTH 3a 3allIUTy
OKPYKaroIIEH CPELBI;




. WCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH ISl PEeIIeHUs] MPAKTUYECKUX
3aJa4 NOBCEJHEBHOW >XM3HM, oOecrieueHus 0e30lacHOCTH COOCTBEHHOM JKM3HH, pa-
LMOHAJIBHOTO IPUPOJONOIb30BaHUS M OXpPaHbl OKPYXAIOLIEH cpeibl, 1 BO3MOXKHOCTb
NpUMEHEHHs] 3HAHWWA TP PEIIeHUH 3334, BO3HHUKAIOIIMX B IOCIEAYyIONmEH mpodec-
CHOHAJIbHOH J1eATEIbHOCTH.

OcBoeHue conepkaHus yueOHoOH qucuuIuInebl «Du3nka» odecreynBaeT JOCTUKEHHUE
CTYJIEHTaMU CJIEIYIOIINX PE3YJIbTATOB!
. JUYHOCMHBIX:
- 3a00TAmuUicS 0 3alUTe OKPYKAIOIICH Cpe/bl, COOCTBEHHON M YyXOW 0€30macHOCTH, B
TOM 4HciIe HUPPOBOIA;
. MemanpeomemHuvix:
- UCIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB MO3HABATEJIbHON JIEATEIBHOCTU JUIS PELICHMS
¢u3nyecknx 3agad, NPUMEHEHHE OCHOBHBIX METOAOB TO3HaHHMA (HAOIIOACHHUS,
ONMCAHMSI, U3MEPEHUS, IKCIIEPUMEHTA) JUISl U3YUEHUS PA3IMYHBIX CTOPOH OKPY’KaroIen
NeCTBUTENBHOCTH;
. MCII0JIb30BAHME OCHOBHBIX HMHTEIIEKTYyaJIbHBIX OIEpalfil: MOCTaHOBKU 3a/layM,
dopMynHpoBaHMUs TUINOTE3, aHAIW3a W CHUHTE3a, CPaBHEHUsA, OOOOIICHHS, CHCTE-
MaTHU3alllM, BBISIBICHUS IPUYMHHO-CIEACTBEHHBIX CBS3€H, IIOMCKAa aHaJIOroB, Qop-
MYJUPOBaHUsS BBIBOJIOB JUISI W3YYEHHUS PA3IMUHBIX CTOPOH (PU3MUYECKUX OOBEKTOB,
SBIICHUI ¥ TIPOIECCOB, C KOTOPHIMH BO3HHKA€T HEOOXOIUMOCTh CTAJIKMBATHCA B
npodeccuoHabHOM chepe;
. YMEHUE T'€HEepUpOBaTh UJIEU U OIPEIeNiATh CPeJICTBA, HEOOXOAUMBIE Ul UX pea-
JAU3aLuu;
. YMEHHE WCTOJIb30BaTh PA3IMYHBIE MCTOYHHUKHU JJIS TMONTYYeHHUS (DU3MUECKON WH-
(opmanuu, OLlEHUBATh €€ JOCTOBEPHOCTb;
. YMEHHUE aHAJIM3UPOBATh U MPEACTaBIATh HH(OPMALIUIO B Pa3IMYHbIX BUJAX;
. YMEHHE TYOJIMYHO TPEACTABIATh pPE3yabTaThl COOCTBEHHOTO MCCIIEAOBaHUS,
BECTH JMCKYCCHH, JOCTYIHO M TapMOHUYHO COYeTasl coluepkaHue u (popMmbl mpeacTas-
JsieMol MHpOpMaLny;

* npeOMemHubIX:

. c(OPMHUPOBAHHOCTH MPEACTABICHUN O POJIM U MecTe (DU3MKH B COBPEMEHHON Ha-
YUHOM KapTUHE MHpa; TOHUMaHue (PU3NYECKON CYIIHOCTH Ha0Jt01aeMbIX BO BeesenHoi
SBJICHUH, poiau QU3MKU B (HOPMUPOBAHUU KPYyro3opa U (pyHKIHOHAIBHOW I'PaMOTHOCTH
YeJIoBeKa JUIsl peLIEHUs] IPAKTUYECKUX 3a/1ay;
. BJIQJICHUE OCHOBOIIOJIATAIOMINMU (PU3UUYECKUMHU TOHSATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHHE (PU3MUECKOM TEPMUHOJIOTUU H
CUMBOJIMKH;
. BJIAJICHUE OCHOBHBIMU METOJaMH Hay4YHOI'O IIO3HaHMS, HCIOJIb3yEMbIMU B
¢u3uke: HaOIIOAEHUEM, ONIMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;
. yMeHHUsl 00pabaTblBaTh pe3yJIbTaThl H3MEPEHUH, OOHApYyX HUBaThb 3aBHCHUMOCTb
MEXIy (QU3NYECKUMH BEIMYMHAMHU, OOBSCHATH IOIYYCHHBIE PE3yNbTaThl M JIEJaTh
BBIBO/JIbI;
. c(OpMHUPOBAHHOCTh YMEHHS peliaTh GU3NYECKUe 3a/1auH;
. c(OPMHUPOBAHHOCTh YMEHHS MPUMEHATH MOJYYCHHBIE 3HAHUA I OOBSICHEHUS
YCIIOBHH MPOTEKaHUs (U3NYECKUX SBICHUH B MPUPOE, TPOPECCHOHANBHOMN chepe u st
IPUHATUS NPAKTUYECKUX PELICHUH B OBCEIHEBHOM KHU3HU;
. C(OPMHUPOBAHHOCTh COOCTBEHHOM MO3MIMM 110 OTHOIIEHUIO K (U3NYECKON
uHpOpMAIINH, TOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.



B pamkax ocBoeHus yuyeOHON IUCHMIUIMHBI «DHU3UKa» IO CIELUATbHOCTH
21.02.13 T'eonoruyeckasi CbeMKa, IOMCKU U pa3BeaKa MECTOPOXKICHUH MOJIE3HBIX Y CTYAEHTOB
(bopMHUpYIOTCS creayronre 001mmne KOMIeTeHIUH U JTUYHOCTHbIE Pe3yJibTaThl:

Kon HaumeHoBaHue pe3ybTaTa 00y4eHus

OK 1 [TonnMaTth CynIHOCTh M COLIMATIBHYIO 3HAYMMOCTh CBOEH OyayIieit
npodeccuu, NposIBISITh K HEW yCTONYMBBIA HHTEpEC.

OK 2 Opranu3oBeiBaTh ~ COOCTBEHHYIO  JI€ATEIBHOCTh,  BBIOMPATH

TUTIOBBIE METOJIbI M CIIOCOOBI BBIOJHEHUS MPO(ECCHOHATBHBIX
3a]1a4, OIICHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO.

OK 3 [IpuHUMATE pEeIICHMS B CTAaHAAPTHBIX U HECTaHIAPTHBIX
CUTYaIlMSIX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 6 PabGoTath B KOJUIEKTHBE U KOMaH i€, Y(PHEeKTUBHO 00IIaThCs C
KOJUIETaMH, PYKOBOJICTBOM, IIOTPEOUTEIISIMH.

OK 7 Bpath Ha ce0s1 OTBETCTBEHHOCTD 3a pabOTy YWICHOB KOMaH/IbI

(MOIYMHEHHBIX), pE3YJIbTAT BBIIOJHEHUS 3a1aHH.

JIP 10 3a00TAIUICS O 3aITUTE OKPYKAIOIIEH CPe/ibl, COOCTBEHHOM U
qyX0i 0€30MacHOCTH, B TOM 4ucIie Hu(poBOn

1.4. PekoMeHayeMoe KOJIHYECTBO YACOB HA OCBOeHHE padoyeil mporpaMmbl yueOHOi

AUCHMIIIMHBI:

MaKCUMaJIbHOM yueOHON Harpy3ku oOydvaromerocs 279 wyac, B TOM 4uce:
00s13aTenbHON ayAUTOPHOI yueOHO! Harpy3ku oOyuatomierocs 186 uac;
CaMOCTOATENBHOM paboThl 0Oydatomerocs 41 yacos;

KOHCyJbTanui 12 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLJIAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Buna yuyeO6Hoii padoThI

Oovem uacos

MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero)

O0s13aTesibHAs ayIMTOPHAasA yyeOHasi Harpy3Ka (Bcero) 186
B TOM YHCJIE:
JIEKIUU 104
nabopaTopHbIe PabOTHI 38
MIPAKTUYECKUE 3AHATUS 44
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 41
B TOM YHCJIE:
MOATOTOBKA YCTHBIX BBICTYIUICHHH MO 3aJaHHBIM TE€MaM, 3CCE, 40
JOKJIa/10B, pedepaToB, MHIMBHUIYATbHBIX TPOEKTOB.
KoncyabTanum 12

IIpomesxcymounas ammecmayus 6 goopme sx3amena-11 cemecmp.
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

ConepxaHue
00yueHus

XapakTeprCTHKa OCHOBHBIX BUJIOB JICSATECIBHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JCHCTBUI)

BBenenue

YMeHHs TOCTAaHOBKY TICTICH JCSITEIBHOCTH, INIAHUPOBAHUS COOCTBEHHOM NESATSITHHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX LIeNEH, MpeABUICHUSI BOBMOKHBIX PE3YJITaTOB 9TUX JIEHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

PasBuTHe CIIOCOOHOCTH SICHO M TOYHO HM3JIaraTh CBOM MBICIH, IOTHYCCKH 000CHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIPUHUMATh M aHATTU3UPOBATh MHCHHUS COOCCETHUKOB, IIPU3HABASI IPABO
JIPYTOTO YeJIOBeKa HAa HHOE MHCHHE.

[IpousBenenne m3MepeHns GU3NICCKUX BETMYNH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBnenHne rpaHMIlbl TOTPEITHOCTENR U3MEPEHHIA TTPH IMTOCTPOSHUH IPAPHKOB.

YMeHne BBICKa3hIBaTh THITOTE3HI ISl OOBSICHEHNS HAOMIOTaeMBIX SBICHUH.

YMenue npejiaratb MOJIEIH SIBJICHUN.

YkazaHue rpaHuIl IPUMECHUMOCTH (DU3NICCKUAX 3aKOHOB. M3710)KEHNE OCHOBHBIX MTOJIOKCHHIMA
COBPEMEHHOM Hay4HON KapTHHBI MUpa.

[IpuBencHUE TPUMEPOB BIUSIHUS OTKPBITHI B (DU3KKE HA MPOTPECC B TEXHUKE W TCXHOJIOTHU
npousBoicTBa.cnonp3oBanue MHTEpHETA T IOMCKA HH(OPMAIIH

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MEXaHUUECKOIO JBUKEHHS Tela YPaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U
MIPOEKIMEN CKOPOCTH OT BpeMeHH. [IpecTaBieHre MexaHnueCcKoro ABMKEHUS Tella
rpaduKaM¥ 3aBHCHMOCTH KOOPIMHAT U MPOEKITHEH CKOPOCTH OT BpeMeHHU. OmpeaencHue
KOOpAWHAT MPOIEHHOTO MyTH, CKOPOCTH M YCKOPESHHUS TeJa 1Mo rpadyukaM 3aBUCHMOCTH
KOOpAWHAT U MPOCKINH CKOPOCTH OT BpeMeHHu. OnpeeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHHUS TeJa 10 YPAaBHEHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEMEHHU.

[IpoBeneHue cpaBHUTEIFHOTO aHATN3A PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBHKCHUH.
VYka3zaHue UCIOJIb30BAHUS MTOCTYIATEILHOTO U BpallaTeIbHOTO JABM)KEHUH B TEXHUKE.
[IproOpeTeHue ombITa PadOTHI B TPYIIIC C BHITOJHCHUEM PA3JIMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBI ICHCTBUN M KOHCTPYKIIUU JIJIsI SKCIICPUMEHTAIBHOTO
ONpe/IesIeHNs] KHHEMAaTUYECKUX BETUYHH.

[IpencraBnenne nHGOPMAIIK O BUIAX JBIKCHUS B BUJIC TAOJIHIIBI

3akonwl
MEXAHUKU
Hvromona

OOBsICHCHHE IEMOHCTPAIMOHHBIX SKCIICPUMCHTOB, MTOITBEPIKIAONINX 3aKOH HHEPIIHH.
W3mepenne maccel Tena. MisMepeHne cuiibl B3aUMOACHCTBHSI TEJI. BrIYMCICHIE 3HAUCHUST CUIT
10 W3BECTHBIM 3HAYCHHUAM MacC B3aHMMOJICHCTBYIOMINX TSN U UX YCKOPSHHHA

Brruncenue 3Ha4eHNS YCKOPEHUH TSI IO U3BECTHBIM 3HAYCHUSAM JACHCTBYIOIINX CHII U

Macc Ten. CpaBHEHHUE CHITBI JEHCTBUS M TPOTHBOACHCTBHUS

[IpuMeHeHne 3aKOHAa BCEMUPHOTO TATOTEHUS MIPH pacyeTax CHII U YCKOPEHHHA
B3aMMOJICHCTBYIOIIUX Tl

CpaBHeHHE YCKOPEHHsI CBOOOTHOTO MaieHus Ha maHeTax COJIHEYHON CUCTEMBI

BrenieHue B TeKCTEe yUeOHHKA OCHOBHBIX KaTCrOpUil HAydHOU MH(OpMAIUH

3akonwl
coxpanenus 8
Mexanuxe

[IpumeHeHue 3aKOHA COXpPAHEHUSI UMITYJIbCA JJIs1 BBIYUCICHUS] U3MEHEHHUHM CKOpOCTEH Tell pu
HX B3aUMOJICHCTBUSX.

W3mepenue pabOThI CHJI U U3MCHEHUE KHHETHYCCKOWM YHEPTUH Tea. BeruucieHne paboThl CHT
Y U3MEHEHUS! KUHETUUECKOW YHEPruu Teja.

Brluncnienue noTeHIMaIbHON SHEPTUM Tell B TpaBUTAllMOHHOM ToJie. OnpeaeneHue
MTOTEHIMAIBHOMN SHEPTHH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA TI0 H3BECTHOH Aeopmarin n
KECTKOCTH TeIa.

[IpuMeHeHne 3aKOHA COXPAaHCHNS MEXaHIMIECKOW YHEPTUH MPH pacyeTax pe3yabTaToB
B3aMMOJICHICTBHI TeJ TPaBUTAIIMOHHBIMA CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHuIl IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yueOHbIX AUCIUILINH, IPH H3YICHUN KOTOPBIX HCIIOIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKK Y TEPMOJIMHAMUMKU

Ochogul
MONeKYIAPHOT
KUHemuuecKkou
meopuu.
Hoeanvuviii 2asz

BeImosiHeHIE SKCIIEPUMEHTOB, CITyKAalnX Ul 000CHOBAHMS MOJICKYJIIPHO-KHHETHYECKOH
teopun (MKT).

Pewrenue 3aa4 ¢ NpUMEHEHNEM OCHOBHOT'O YPAaBHEHHS MOJICKYJISIPHO-KUHETHYECKOI TeOpHuu
ra3oB.

OmnpeneneHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMHU YPaBHEHUS
COCTOSTHHS HI€aJIbHOTO Ta3a.

OnperenieHre napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM U ITPOMCXOISIINX HPOLIECCOB
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o rpadukam 3asucumoctd p (T),V (T), p (V).

OkcnepumeHTabHOE HecnenoBanne 3aBucuMocTh p (T), V (T), p (V). I[IpeacraBnenue B Bumie
rpauKOB H30XOPHOTO, M300apHOTO U H30TEPMHUUECKOTO MPOIECCOB.

Brruncnenue cpeaHeit KHHETUUECKOM SHEPTHH TETUIOBOTO JIBUKEHHSI MOJIEKYJT TIO U3BECTHOU
TeMIepaType BEIIeCTBa.

Bricka3siBanme TUTIOTE3 IS OOBSICHEHUS HAOIOJaeMbIX SBJICHUI. YKa3aHUE IPaHUI]
TIPUMEHUMOCTH MOJIEIH «HJIealIbHbIN Ta3» 1 3akoHOB MKT

OcHogwl
MepMOOUHAMUKU

M3mepeHne KOIM4YecTBa TEIIOTHI B IIpolieccax Teronepenayn. Pacyer Koim4yecTBa TeIIOThL,
HEO0OX0AMMOTO JUIsl OCYIIECTBIICHNUS 3aJaHHOTO ITpoliecca ¢ Teruionepenayucii. Pacyer
N3MEHEHHS] BHYTPCHHEH SHEPTHHU T, pabOTHI U NEPEIaHHOTO KOJIMYECTBA TEIIIOTHI C
UCIIOJIb30BAHUEM IIEPBOTO 3aKOHA TEPMOJMHAMHUKH.

Pacuer paboTbl, COBEpIIEHHOH Ta30M, 110 rpaduky 3aBucumocti p (V).

Brruncienue paboThl ra3a, COBEpPIICHHON PH U3MEHEHHH COCTOSIHUSI [0 3aMKHYTOMY LIUKITY.
Brruncnenue KI1J] npu coBepiienun razoM paboThl B Ipolieccax M3MEHEHUST COCTOSHUS 1O
3aMKHYTOMY OUKITY. OOBsCHEHHE IPUHIUIIOB AEHCTBHS TEIUIOBBIX MallIiH. J{eMoHCTpanys
poi GU3HKH B CO3aHNH U COBEPILICHCTBOBAHUY TETUIOBBIX ABUTATEIICH.

HW3noxeHne CyTH YKOJIOTHIECKHUX IIPOo0IeM, 00yCIOBICHHBIX PabOTON TEIUIOBBIX ABHTaTelel 1
IpeIUIOKEHHE ITyTH UX PelIeHNs. YKa3aHue TPaHuL IPUMEHHIMOCTH 3aKOHOB TEPMOINHAMHKH.
YMeHHe BECTH ANAJIOT, BEICIYIINBATE MHEHHE OIIIOHEHTA, Y4acTBOBATh B IUCKYCCHHU, OTKPBITO
BBIPA)XaTh M OTCTAWBATh CBOIO TOUYKY 3PCHUSL.

VYka3zaHue yuyeOHBIX AUCIHIUINH, TIPH U3YYCHUN KOTOPBIX UCIIONIB3YIOT YUEeOHBIH MaTepHal
«OCHOBBI TEPMOJITHAMHKH

Ceoticmea napos,
Jrcudkocmelt,
meepovix mei

W3mepenue BIa)KHOCTH BO3TyXa.

Pacdyer xonmuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIIECTBIICHUS IpoIiecca Mepexoaa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKcnepuMeHTaIbHOE UCCIIEOBAHNE TEIUIOBLIX CBOICTB BellecTBa. [IpuBeieHue npumMepon
KalMILIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHUKE.

HccnenoBanne MeXaHUIECKUX CBOMCTB TBepABIX Tel. [IpumMeHenne pu3ndeckux NOHATHN U
3aKOHOB B y4eOHOM MaTepHaje Mpo(ecCHOHATBFHOTO XapaKkTepa.

Wcnonp3oBanue VHTepHETA AT TOMCKA HH(OPMAIIAN O pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MAaTEPHAIOB

3. DIIEKTPOJIMHAMUKA

Onekmpocmamuk
a

Brrancrienue cuin B3anMoICHCTBHS TOYEUHBIX AIIEKTPUICCKUX 3apsI0B.

Brruncrenue HanpsHKEHHOCTH 3JICKTPHUYECKOTO OIS OAHOTO M HECKOJIBKIX TOYEUHBIX
IIEKTPUUYECKUX 3apsI0B. Brluuciienne noteHuana 3IeKTpUYecKoro mosst OAHOTO U HECKOJIb-
KHX TOYEUHBIX JIEKTPUUYECKUX 3apsa0B. M3MepeHne pa3HOCTH NOTEHIIHAIOB.

W3mepenue sHEPTUn IEKTPUUYECKOTO MOJIS 3apsyKEHHOT0 KOHJEHCATopa.

Brruncnenue sHepTUn JIEKTPUUECKOTO TOJIS 3apsKEHHOI0 KOHACHCATOPA.

Pa3paboTka mraHa ¥ BO3MOXKHON CXEMBI ICHCTBHI 3KCIIEPUMEHTAIBHOTO OMPEICIICHIS
9JEKTPOEMKOCTH KOHEHCATOPa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeeHne CPaBHUTEIFHOTO aHAN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO TOJIEH

Tlocmosinnwii
mox

N3mepenune MOITHOCTH 3NIeKTpudeckoro Toka. Mamepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

BrImoHeHNE pacyeToB CHUIIBI TOKA M HATIPSDKCHNH Ha yYacTKax JICKTPUUECKUX IETICH.
OOBsICHEHHE HA TIPUMEPE IEKTPHUIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHUK JICKTPUIECKOM SYHEPTUr paboTaeT B peXKUMe TeHepaTopa, a B KAKOM — B
pEeXUME TOTPEOUTEIIS.

OmnpezencHue TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIEKTPUYCCKOTo 3apsiaa
anekTpoHa. OOBACHEHHE TPUPOIBI IEKTPHUCCKOTO TOKA B

MeTaJuIax, IEKTPOJIUTAX, ra3axX, BaKyyMe U MOIYIPOBOIHUKAX [I[pUMEHEHHUE JIEKTPOJIH3a B
TexHuke [IpoBeeHre CPaBHUTEIBFHOTO aHAJIM3a HECAMOCTOSATEIILHOTO M CAMOCTOSTEIIEHOTO
ra30BbIX Pa3psaoB

CHATHE BONBTAaMIICPHOH XapaKTEPUCTHKH THOA.

[IpoBeneHue CPaBHUTEIFHOTO aHAN3A TTOTYIPOBOIHUKOBBIX THOIOB U TPHOIOB.
Hcnonp3oBanue VHTEpHETA A1 TOMCKA WH(POPMAIINHU O TIEPCIIEKTHBAX Pa3BUTHSA
MTOTYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa IPUYMHHO-CIIECTBEHHBIX CBSI3eH

Maenummnole
A6/IeHUsL

I/ISMepCHI/Ie WHAYKIUW MaroHuTHOT'O ITOJIA. Brraucnenne CHII, HCﬁCTBy}OLHHX Ha MPOBOIHUK C
TOKOM B MAarHuTHOM IT10JIC.

Brruucienue CHIJI, HeﬁCTByIOIHHX Ha 3J'I€KTpPI‘I€CKPIfI 3apsna, ,HBH)KyHIHfICﬂ B MAarHuTHOM II0JIC.
HCCHCHOB&HI/IC SIBJICHUI SHCKTPOMaFHI/ITHOﬁ WHAYKIOWHU, CAMOUHAYKIIHHN.

Brruucienue OHCPIruv MAarHuTHOIO IMOJIA.

OObscHEHHE IMpUHIUIIA HCﬁCTBHﬂ QJICKTPOABUTATECIIA.
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OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTopa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTENLHBIX PUOOpoB. OOBSICHEHHE MPUHIIAITA JSHCTBHS Macc-criekTporpada,
ycKopuTese 3apspkeHHbIX YacTuil. OObsCHEHHE PO MArHUTHOTO MOJISI 3eMJTH B JKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne MPUMEPOB NPAKTHYECKOTO TPUMEHEHNUS U3YUEHHBIX SBJICHUI, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[TpoBeneHue CPaBHUTEIHLHOTO aHAJM3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BHUXPEBOTO JJICKTPHYCCKUX TTOJICH.

OOBsICHCHHE HA MTPUMEPE MAaTHUTHBIX SBJICHUH, TOYeMY (QH3UKY MOXKHO pacCMaTPHBATh KaK
METaTUCIUTUIHHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
Kxonebanus

HccrenoBanue 3aBUCUMOCTH MEPUOJIa KOJICOAHII MATEMaTHUYECKOTO MAsITHUKA OT €T0 JUTHHBI,
MAacChI ¥ aMIUTUTYIbI KoJieOanuii. McecnenoBanne 3aBUCHMOCTH TIEpUO/Ia KOJIeOaHU! Tpy3a Ha
MPYKUHE OT €0 MAacChl U )KECTKOCTH MPYKUHBI. BEIduciieHue nepuoia KojacOaHuit
MaTEeMaTHYCCKOTO MAsITHUKA MO0 U3BECTHOMY 3HAYCHUIO €T0 JUTUHBI. Bhrncienue nmepuoaa
KoJIeOaHui Tpy3a Ha MPYKHUHE 110 M3BECTHBIM 3HAYCHUSIM €0 MAacChl U )KECTKOCTH MPYKHHBI.
BrIpaboTKa HABBIKOB BOCTIPHHUMATH, aHAJIM3UPOBATh, IEpepadaThIBaTh U MPEIbIBIATH
HHGOPMAIINIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a1a4aMH.

IIpuBeacHNUE IPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUCCKUX crcTeM. [IpoBeaenne
KiaccuuKanum KoineOanui

Ynpyaue eonnvi

W3mepenne IMHBI 3ByKOBOW BOJIHBI IO pe3yIbTaTaM HAOIIOACHUI HHTep(pEPEHIINN 3BYKOBBIX
BOJIH.

HaOmonenue u o0bsicHeHHE SIBICHUI HHTEp(EPEHINHT U TUPPAKIMNA MEXaHIMYECKUX BOJIH.
[TpexncraBnenne obnacTeil MpUMEHEHHs YIbTPa3ByKa U MEPCIEKTUBBI €T0 UCIIOIb30BaHMS B
Pa3JIMYHBIX 00JIACTIX HAyKH, TEXHUKH, B MEAHIIMHE.

W3nosxeHne cyTr SKOJIOTHIECKUX POOIIeM, CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJH Ha
OpraHu3M YeloBeKa

DnekmpomacHum
Hble
Konebanus

HabnroeHue ocuuiorpaMM TapMOHHYECKUX KOJICOAHU CHITBI TOKA B LICTIH.

W3Mepenne 371eKTpoeMKOCTH KOHAeHcaTopa. Vi3MepeHne HHIYKTUBHOCTh KaTyIIKH.
VccrnenoBanue SBICHUSA SJEKTPUIECKOTO PE30HAHCA B TIOCIEIOBATEIEHON IICTIH.
[IpoBenenue aHaIOTUN MEXAY (PU3MUSCKIMH BETUIHHAMH, XapaKTePU3YIOIINMHI
MEXaHHYECKYIO U DJIEKTPOMATrHUTHYIO KOJIeOaTEIHHBIC CHCTEMBI.

Pacyer 3HaueHMA CHITBI TOKA W HANIPSDKEHSI HA 3JIEMEHTAX IeTH TIEPEMEHHOTO TOKa.
HccnenoBanue nmpuHIUNa neicTBUs TpaHchopmaropa. MccenoBanne MpHHIIAIIA ISHCTBHS
TeHepaTopa MmepeMeHHoro Toka. Mcmons3oBanue MHTEepHETA TS TOUCKA HHQOPMAITUH O
COBPEMCHHBIX CIIOCO0aX Mepeau dJICKTPOIHCPTHH

DnekmpomacHum
Hble
60JIHbL

Ocy1ecTBiaeHle paauonepeaun u paguonpuema. MceeaegoBanne CBOMCTB AIEKTPOMArHUTHBIX
BOJIH C ITOMOIIIbI0 MOOMIIBHOT'O TeNIe(OHA.

Pa3BuTHE IEHHOCTHOTO OTHOMICHUS K M3yYaeMbIM Ha YPOKaX (PU3UKU OOBEKTaM H
OCBaMBacMbIM BUJIaM JIEATCIbHOCTH. OOBICHCHHUE PUHIIMITHAIEHOTO PA3IIUYHUS TIPUPOIBI
YOPYTUX U SJICKTPOMATHUTHBIX BOJH. M31105KCHHE CYTH SKOJIOTHIECKUX MTPOOIICM, CBA3aHHBIX C
ANEKTPOMArHUTHBIMH KOJICOAHUSMH 1 BOJTHAMH.

OOBSCHEHNE POJIN SJCKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX NCCIICIOBAHISIX BeeneHHoi

5. OIITUKA

Ipupooa ceema

[IpumveHeHne Ha MPAKTHKE 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHS CBETA MIPU PEIICHUH 3a1a4.
OmnpeneneHne CIeKTPATbHBIX TPAHHUI] TYyBCTBUTEIHHOCTH YEJIOBEYECKOTO TIa3a.

YMeHne cTponuTh H300pakeHus IPEIMETOB, TaBaeMbIe JIMH3aMH. PacueT pacCTOSHUS OT JTMH3HI
JI0 M300paKEHUS TIpeIMETA.

PacueT onTuueckoi Cuibl TUH3BI.

W3mepenue GpOKyCHOTO pacCTOSIHUS JIMH3BIL.

VcnpITanne Mozeneil MUKPOCKOIIA U TEJIeCKOIa

Bonnosuvie
ceotlicmea ceema

Habnronenue sineHust uHTEpQEPEHIMH IICKTPOMArHUTHBIX BOJH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMArHUTHBIX BOJIH. HaOuroicHre SIBIICHUS MOJIIPU3aLUN
9JIEKTPOMATrHUTHBIX BOJH. MI3MepeHue [UIMHBI CBETOBOW BOJHBI T10 PE3yJibTaTaM HaOJIkOICHHS
siBnieHust uHTepdepenimu. HaOmronenue seieHus audpakuuu ceera. HabnroaeHne sBieHus
TOJISIPU3AIINH U AUCTIepCHH cBeTa. [Tonck pa3nudanii u cXoAcTBa MEXKAY TUPPAKINOHHBIM U
JTUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre TPUMEPOB MOSIBIICHHS B MIPUPOE U MCIIOIB30BAHHS B TEXHUKE SBICHINA
nHTEepdepeHINH, TN PAKINHN, TTOISIPH3AINAN U TUCTIEPCHHU CBeTa. [lepeuncieHne MeToI0B
MTO3HAHUS, KOTOPBIE MCIIOIB30BAHBI TP N3YYECHUH YKa3aHHBIX SBICHUH

6.OCHOBBI CIIEITUATBHON TEOPUH OTHOCHUTEIIHBHOCTH

OCHOBEBI

| O6bscHenne 3HaunMOCTH OmbITa Maiikenbcona-Mopiu
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crenuaIbHON
TEOpUn
OTHOCHUTEIbHOCTH

dopmynupoBaHHE MOCTYIATOB

O0bsacHenne d¢dexra 3ameTIeHIs] BpeMEeHU

Pacuer sHepruu MoKosi, UMITYJIbCa, SJHEPTUU CBOOOTHON YaCTHIIBI

BpipaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATD, TIepepadaThiBaTh U MPEAbSIBISATH
nH(OpPMAIINIO B COOTBETCTBUH C MMOCTABICHHBIMH 331a4aMu

7. 3JIEMEHTBI KBAHTOBOW ®U3UKU

Keanmosas
onmuka

Ha6monates ¢potosnekrpuaeckuii aGdext. O0bsAcHATH 3akoHBI CTOIETOBA U IaBJICHUE CBETa Ha
OCHOBE KBAHTOBBIX MIPECTABICHU.

PacueT MakcUMaITbHOW KUHETHYECKOH SHEPTUH IIEKTPOHOB MPH (POTOIIEKTPHIECKOM
a¢dexre.

OmnpenencHre padOTH BBIXO/a 3JICKTPOHA IO TPpadUKy 3aBHCHMOCTH MaKCHMATbHOM
KHHETHYCCKOW YHEPTUU (POTOIICKTPOHOB OT YaCTOTHI CBeTa. M3MepeHue paboThl BBIX0aa
JJICKTPOHA.

[epeuncienne MPUOOPOB YCTAHOBKH, B KOTOPBIX IPUMCHSETCS 0€3- HHEPIIUOHHOCTh
¢doroaddekra.

OOBsICHEHHE KOPITYCKYISIPHO-BOTHOBOTO Ayanu3Ma CBOMCTB (poToHOB. OOBICHEHUE POJTH
KBaHTOBOH OINTHUKH B PA3BUTHU COBPEMEHHON (DU3UKHU

Duszuxa amoma

HaGroienne TMHeHIaThIX CIIEKTPOB.

PacueT 4acTOThI M JUIMHBI BOJTHBI HCITYCKAEMOT'O CBETA TIPU MIEPEX0/Ie aTOMa BOJIOPOa U3
OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE TIPOUCXOXKIEHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOIa U PA3JINIUS IMHEHTATHIX CIIEKTPOB Pa3IMYHbIX Ta30B. MccnenoBanne
JIMHENYATOTo CIEeKTpa.

Brruncnenue nauHbl BOJIHBI J1e Bpoiiis 4acTUIbl ¢ U3BECTHBIM 3HAUEHUEM UMITYJIbCca
HccrenoBanue mpuHIMIA paOOTHI JTFOMUHECIIEHTHOH amibl. HabmroneHne u 00bsICHEHUE
NpUHIMIA AeicTBUs Nazepa. [IpuBegeHne npuMepoB UCTIOIb30BaHUS Jla3epa B COBPEMEHHOM
HayKe ¥ TeXHHKE.

Vcnonp3oBanue MHTepHETA 115 TOMCKA MHGOPMAIIMK O ICPCICKTHBAX MPUMEHCHHUSI Jla3epa

Duszuka
amomHo20 10pa

Habnronenue TpekoB anbha-gacTuil B kKamepe Bunbcona. PerucrpupoBanue saepHbIX
M3JIy4eHUH ¢ TOMOIIIbIO cueTunka [ eirepa.

Pacuer sHEprum CBA3M aTOMHBIX S7CP.

OmnpeneneHne 3apsiia © MaCCOBOTO YHCIa aTOMHOTO S/Ipa, BO3HUKAIOIIETO B PE3yIbTaTe
pPanTMoaKTUBHOTO pacmasa.

Brrancrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaAHOAKTHBHOM pacrajie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brrunciienue sHeprun, 0CBOOOKAAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCIIOJIF30BAHMS ATOMHON YHEPTUN U HOHU3UPYIOIIUX U3TYUCHUN
B MIPOMBIIJICHHOCTH, MEHUIINHE.

W3noxeHne CyTH SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTHYCCKUM JICHCTBUEM
PaJIMOAKTUBHBIX H3ITy4CHH.

[IpencraBnenne 0 XapakTepe YeThIPEX THUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHI
JJIEMEHTAPHBIX YaCTHIl B BUAE TaOIHIIBI

[IpoBenenue kmaccupUKAINU JIEMEHTAPHBIX YaCTHUI] 110 UX (PU3HMUECKUM XapaKTePHUCTHKAM
(Macce, 3apsiny, BpeMEHH KU3HU, CIIMHY U T.11.).

[Tonnmanme IICHHOCTEH HayYHOTO MO3HAHUS MUpa HE BOOOIIIE IS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXI0TO 00yJaroIIerocs JINIHO, IEHHOCTEH OBJaICHISI METOJOM HaY9IHOTO TTO3HAHUS IS
JIOCTH)KCHUS yCIiexa B JTFOOOM BHJIC MPAKTHYCCKON JCATCIBHOCTH

8. DBOJIIOLMS BCEJIEHHOA

Cmpoenue u
paszeumue
Bcenennou

HaGmmronenue 3a 3Be3aamu, JIyHOU 1 TuTaHeTaMu B Tesleckon. HabmrogeHre COTHEYHBIX MATEH C
MTOMOIIBIO TEJIECKOIIa M COTHEYHOTO dKpaHa.

Hcnonp3oBanne MHTepHETA AT TIOMCKA H300pakeHUI KOCMIYECKUX 00BEKTOB M HH(POPMAIHN
00 nx ocobennoctax OOcykIeHrne BO3MOXKHBIX ClieHapueB dBoonun Beenennoii. Mc-
moJib30BaHue MIHTepHeTa /ISl TOMCKa COBPEMEHHON MH(POPMAITUHN O Pa3BUTHH BcelrleHHOM.
Onenka nHGOPMAIINH C TIO3HUIIMH €€ CBOWCTB: IOCTOBEPHOCTH, OObEKTHBHOCTH, ITOJTHOTHI,
AKTyaJbHOCTH U T. JI.

Deonmoyus 36e30.
Tunomesa
NPOUCXOHCOEHUSL
Coaneynoti
cucmemvi

Brruncienue sHeprun, 0CBOOOKAAIOIIECHCS TIPH TEPMOSIICPHBIX PEAKIHSX.
dopmynupoBka npoOIIeM TepMOsAEPHON SHEPTIeTHKH.

OOBsicCHEHHE BIMSIHUS COJTHEYHOM aKTMBHOCTH Ha 3emunto. [IoHMMaHue posi KOCMUYECKIX
HCCIIeI0OBAHUH, X HAYYHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OO0cyx/IeHHEe COBPEMEHHBIX TUIOTE3 0 ponucxoxkaeHHH COoIHEeYHOH CHCTEMBI
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3. YCJIOBUS PEAJIM3AIIMYA YUYEBHOM JUCHUTIJIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEePUAIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanuzanus y4eOHOW AuMCHUIUTMHBI TpeOyeT Hamuuus ydyeOHOro kabuHeTa W nabopaTopuu
[(N7370478
O6opynoBanue yaeOHOro KabUHeTA!
- IOCa/I0YHbIE MECTA MO KOJINYECTBY 00 yUaIOLIUXCS;
- pabouee MecTO IpernoiaBaTes;
- I0CKa;
- mKad/cTemax uis XpaHeHus yueOHO—HarJIsIIHOro MaTepHrana;
- TUIaKaThl:
®du3nuecKue OCTOSHHbIE
MexnyHnaponnas cucrema equauI] uamepenus (CH)
[Iepuonnueckas cucrema xumuieckux 3neMeHToB J.11.MeHneneesa;
- obecreueHHOCTh KaOMHeTa 3JIEKTPUUECKUM paclpeeTUTEIbHBIM IIUTOM U OCHAILIEHUE
YUEHHUYECKUX CTOJIOB PO3ETKAMHU IIEPEMEHHOT0 ToKa 42 B.
TexHuueckue cpeacTBa 00ydeHUs:
- KOMITBIOTEp C JIUIICH3HOHHBIM MPOTPAMMHBIM O00€CIeYeHUEM, MYJIbTUMEIUNHHBIA TPOEKTOP,
9KpaH/MHTEPAaKTUBHASI TOCKA.
Ob6opynoBanue 1adopaTopuu:
ABOMETp IIKOJIbHBIH,
Asrotpanchopmatop KAT
AmniepMeTp MOCTOSSHHOTO TOKa
barapes konneHcaropHas
barapes conHeuHnas
bunokib
bunpusma
BeHTuinsTop HaCTOJIBHBIN
BHUTOK B MarHUTHOM M0OJI€ 3€MJIU
Bo3aymHoe oruuso
BonHoBas ManmHa Ha OJICTaBKe
BonbT™MeTp IOCTOSHHOIO TOKA
Bpamaroniee 3epkano
Beinpsimurens BAK-12
I'eneparop 3BykoBOMU
I'enepatop JIT
I'urpomerp BostocsiHOM
['na3 yenoBeka (MOEIb)
JudpakumonHas pemerka
Hyroas nammna
3aKMMbl BUHTOBbBIE
Ncrounnk nutanusa UOIIIT
Karonnas TpyOka ¢ sxkpaHom
Karymika 1y1s ;eMOHCTpaluyu KpyroBoro Toka
Karymka Pymkopda
KommyTtaTop 2-X KaHAJIbHBII
KonpneHncarop nepeMeHHOro EMKOCTH
Jlammia TFOMUHECIIEHTHAs HA IIATKE
JInH3b1
JlrokemeTtp
MarHuTHBII ycKaTellb
MasITHUK 3JIEKTPOCTATUYECKU I

19



Metponom

Muxkpometp

Muxkpodon Tenedon

Muinmuamnepmerp

Mopnens nBUTaTeNs BHYTPEHHETO CTOPAHHUS
Mogenb MONEKYISIPHOTO CTPOSHUSI MarHuTa
Ha6op rupp u3 4-x mryk

Ha6op o uaTepdepermu u nudpaxiuu
Ha6op no nonspuzanuu

Hab6op mo ¢roopecueHmm

Hab6op no dhocdopecnenimm

Haknonnas npusmMa ¢ 0TBECOM

Hacoc Komosckoro

Hacronpnas namna

Onrtuueckas ckambst ®OC-115

Ocgerurens OTII

Ocuustorpad

[InuTta snexkTpuyeckas MKOJIbHas
[Ipeo6pazoBarens nocrostHHOrO ToKa [1T1T-1
[Ipecc nms mpoOok

[Tpubop [-gacTun

[TpuGop BUIOB AchopMaIHI

[Tpubop mist IeMOHCTpAIK PACIIUPEHUS BOIBI
[Tpubop 11 U3MEepeHus: TEPMUYECKOTO COMPOTUBIICHHUS
MIPOBOIHUKOB

[Tpubop 11 onpenenenus AEKTPOIPOBOIUMOCTH
[Tpubop obTekanus Ten

[TpuGop onpenencHus JJIMHBI CBETOBOI BOJIHBI
[Ipuzma gucnepcronHas npudop HouHoro BuaeHus 013
[Ipu3ma npsamoro 3peHus

Paguomerp Kpykca

Pakera nemMoHCTpalimoHHas

Peocrar noy13yHKOBBIH

Peocrar peryaxuoi

Peoxopa ¢ kimrouom

Cexynaomep DJICCJL

Criextpockor 2-X TpyOHBIi

Cnmpanbs COnpoTUBICHUN

CrabunuszaTop HanpsHKEHUs

CTaHOK HOKOBOYHBIN

Cueruuk ['eiirepa

C4YeTunK CEeKyHAOMED

Tapenka BakyymHas

Tenexxka MamonoaBMKHAS

TermoBoe pene

TepMoMeTp 1EMOHCTPALIMOHHBIN

TepMoMeTp Ha TPAH3UCTOPAX

Tepmonapa

TepmocTonbuk

Tpanchopmarop Ha maHen

TpyOka st feMOHCTpaIiy KaTOAHOTO MyYKa
TpyOka ¢ qByMs 371€KTpoJaMu
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TpyOxka ¢ MenbHULIEH

TpyOka ¢ Tepmonapoit

TpyOka cuerunk MC-6

TypOuna napoBast

YHUBepcalbHBINA JEMOHCTPALMOHHBINH Tpubop MoHTemns
doTomeTp

dotoperne Ha IUTKE

[lenTpoOekHas MamnHa

[IITaHreHIUpKyIb

OKpaH

DNEeKTpOoABUTATEND C IPUCTABKOM € MPUHAJIEKHOCTSIMU
DIIeKTPOMarHuT pa300PHBIA

Onexrpomotop bpayna

DIJIEKTPOMOTOP IIKOJIbHBIN

DJeKTpOHHOITyYeBas TpyOKa

DJIEKTPOCKOII

Ha6op no snexkrpuuecTBy

Ha6op o maraetusmy
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3.2. Y4eOHO-MeTOAUYeCKOEe 1 HHPOPMALIMOHHOE o0ecnevyeHHne TN CIUNINHBI
a) OCHOBHAs JIUTepaTypa:

Ne Hcrounnk
n/n
1 | AmutpueBa B. ®@. ®usuka ans npodeccuii v cnenuanbHOCTeH TEXHHUECKOT0 TPOopuIIs
[Tekct] : ydel. mis cTya. yIpexkaeHui cpea. mpod. oopazoBanus. — 5-¢ u3., crep. / B.
®. JImutpueBa. — Mocksa : U1 "Akanemus", 2018. — 448 c. ISBN 978-5-4468-6570-
3(mata obpamenus: 18.05.2021
2 | T'opnau, B. B. ®usuka : yaueOHoe mocobue aiist CpeHero npodecCHOHaIbHOTO

ob6pazoBanus / B. B. 'opmau. — 2-e u3a., ucnp. u non. — Mocksa : U3garenbcTBo
FOpaiir, 2019. — 215 c. — (IIpodeccuonansnoe odpazoBanue). — ISBN 978-5-534-
09366-7. — Texkct : anektponnsbIit // OBC Opaiir [caiiT]. — URL: https://biblio-
online.ru/bcode/438590 (nata obpamenus: 17.05.2021).

0) TONOJIHUTEIbHAS JTUTEPATypa:

Ne Hcrounnk
/11

1 | Bacunbes, A. A. ®usnka : yueOHOE MOCOOUE 7151 CPeAHETO MPO(hECCHOHATTEHOTO
obOpazoBanms / A. A. Bacunnwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3/., UCIIP. U JIOT.
— Mocksa : U3natensctBo FOpaiit, 2019. — 211 ¢. — (IIpodeccrnonansroe
obpazoBanmne). — ISBN 978-5-534-05702-7. — Texkct : anektponnsiii // ObC KOpaiit
[caiiT]. — URL: https://biblio-online.ru/bcode/438066 (nara o6pamenus: 17.05.2021).

2 | KpaBuenko, H. 1O. ®u3uka : yaeOHUK U IPAKTUKYM JUIS CPEJHETO MPO(pEeCCHOHATEHOTO
obpazoanus / H. 0. KpaBuenko. — Mocksa : M3natenscTBo Opaiit, 2019. — 300 c. —
(ITpoeccronansrnoe odpazoBanue). — ISBN 978-5-534-01418-1. — TekcT :
anextponHsi // DbC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434391(nata obpamenwns: 18.05.2021).

3 | Aiizennon, A. E. ®usuka : yaeOHUK ¥ IPAKTUKYM TSI CPEHETO MPOPECCHOHATBHOTO
obpaszoBanus / A. E. Aiizennion. — Mocksa : U3natensctBo FOpaiit, 2019. — 335 ¢. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-00795-4. — Tekcr :
anexkTpoHHbIi // DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/436537(nara obpamnienus: 18.05.2021).

4

B)IIEPUOIMYECKUE U3JIaHUS

Ne Ncrounuk

/11

1 BECTHUK BOPOHEXXCKOT'O 'OCYIAPCTBEHHOI'O YHUBEPCUTETA. CEPUA :
OU3UKA. MATEMATUKA : HayuHblii xKypHaJ / ydpeaAuTeb : BopoHeKCKuit
rocyIapCTBeHHBIM yHUBEpCcHUTET. — Boporex : 2000 — .— Ywucmo BeITyckoB B rof: 4. ISSN
nedatHolt Bepcun: 1609-0705. https://elibrary.ru — Teker : anekrpoHusiit 2018 Nel-4; 2019 Nel-4
(mara obpamenns: 01.06.2021).

2 EcTecTBeHHBIE M TEXHUYECKHE HAYKM:HAYY. )KypHan /I ped. A.S.XaskuH. — Mockea : OO0

"UznarenscrBo "CroytHHKt", 2002— .— Boeixogut 12 pa3 B roa. ISBN meuaTtHoii Bepcun 1684 —
2626. — Tekct : HenocpeacTBeHHbIN 2018 Nol-12; 2019 Nol-12

) “HGOPMAIIMOHHBIE JIEKTPOHHO-00Pa30BaTEIbHBIE PECYPCHI:

Ne
/o

HUctounuk

1

OnekTpoHHas bubnuoreunas cucrema «budbanoTex. M3narenscreo KY»
https://mgri-rggru.bibliotech.ru

OnekTpoHHO-01OIMoTeyHas cuctema «M3natensctBo Jlanpy/ kot UHxkeHepHo-
texanueckue Hayku (Trom[Y) www.e.lanbook.com

OnekTpoHHO-0MOIMOoTeyHast cuctema «elibrary» / [IpaBooOnagarens: OOmiecTBo ¢
orpanndeHHoM oTBeTcTBeHHOCTHhIO «PYHOb» (RU)

2
3
4

OnekTpoHHO-O0nbnoreunas cucremMa « 9bC FOPAUTY / www.biblio-online.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTponb u olleHKa pe3ylbTaToB OCBOEHHUS Y4YeOHOW AMCLMITIMHBI

OCYILICCTBIIACTCA

npernojiaBaTeseM B Tpolecce MPOBENEHUS MPAKTUYECKHX 3aHATHH M J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBINOJIHEHHS OO0YYalOIIUMKCS WHIMBUAYAJIbHBIX 3a/laHUI, NPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaTnl 00yyeHus

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yabTaToB 00y4eHHsl

° JIUYHOCHIHbLE:
- 3a00TAMUNCA O 3aIUTEe OKPYKArOIIeH
cpezbl, COOCTBEHHON M Uy»KOW 0e30MacHOCTH,

B TOM 4HCIIe TIU(PPOBOIi;

DK3aMeH.

TectupoBaHue.

OKCIepTHAs OLEHKA TOKJIAI0B U 3aIUThI
pedeparos.

YCTHBIN U NTMCEMEHHBIN OIpOC.

DKcrepTHast OI[eHKa BBHITIOTHEHHS
CaMOCTOSTEITLHON Pa0bOTHI.

BrimonHeHue 1 3ammTa J1abopaTopHBIX PadoT.
OKcrepTHasi OIEHKa BBIMOIHEHUS MPAKTUYECKON
paboTEL.

. Memanpeomemuuple:

- MCIOJIb30BaHUE PA3IMYHBIX BUIOB
MO3HABATEJIHOMN 1€ATEIbHOCTH ISl PELICHUS
bu3nUeCKUX 3a/1a4, MPUMEHEHNE OCHOBHBIX
METO/IOB MMO3HaHUS (HAOJII0ICHMSI, OTTMCAHUS,
U3MEPEHUS, SKCIIEPUMEHTA) I U3YICHHUS
Pa3IMYHBIX CTOPOH OKPY KaroIen

e CTBUTEIILHOCTH,

. HCIOJIb30BaHNE OCHOBHBIX
WHTEIJICKTYaTbHBIX OTEPAIHii: TOCTAHOBKHU
3a1aun, (OpPMYIUPOBAHUS TUIIOTE3, aHATN3a U
CUHTE3a, CpaBHEHUS, 0000IICHUS, CUCTE-
MaTHU3all1iH, BBISABICHUS IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
(dbopMynTUpOBaHUS BEIBOJIOB AJI U3YUYECHUS
pa3IMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SBJICHUH U MPOIIECCOB, C KOTOPBIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B
npodeccuoHabHOU cdepe;

. YMEHHE T€HEpUPOBATh UCH U
OTIpEeeNATh CPECTBA, HEOOXOAUMBIE IS UX
peanu3anuu;

. YMEHHE HUCII0JIb30BaTh pPa3IU4HbIE
UCTOYHUKU IS IONTy4eHUsl (PU3HIECKON MH-
dbopmaruu, OleHUBATh €€ JOCTOBEPHOCTH;

. YMEHHE aHaJTNU3UPOBaTh U
MPEJICTaBISATh UHPOPMALIMIO B PA3IUYHBIX
BUJIAX;

. yYMEHHE MyOJIUYHO IPEICTABISTh
pe3yNbTaThl COOCTBEHHOTO MCCIEAOBAHNUS,
BECTH JIUCKYCCHUH, IOCTYITHO U TAPMOHHYHO
coueTas cojiepkaHue u (HOpMbI IPECTaB-
nsieMoi nHpOopMaIuu;

DK3aMeH.

TectupoBaHue.

DKcnepTHast OIleHKA JTOKJIaI0B U 3al[UThHI
pedeparos.

Y CTHBIN 1 NTMCEMEHHBIN OIpOC.

DKcHepTHasl OI[CHKA BBITIOTHCHHS
CaMOCTOSTEITLHON Pa0OTHI.

BrimoHeHue u 3ammuTa 1a60paTopHBIX padoT.
DKcnepTHast OI[eHKa BBHITTOTHEHHSI TPAKTHIECKOM
paboTeL.
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. npeomemmbole:

. c(OPMHPOBAHHOCTH MPEACTABICHUHN O
poisiu u MecTe (PU3UKU B COBPEMEHHOMN Ha-
YUHOU KapTUHE MUPA; TOHUMaHHE
(U3UYECKON CYITHOCTH HAOJII01aeMBIX BO
Bcenennoii siBneHuit, poiau pU3NKH B
dbopMHpPOBaHUH KPYTro30pa U
(GYHKIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISt
pelIeHus MPaKTUYEeCKUX 3a/aY;

. BJIaJICHHE OCHOBOIIOJIAT AIOIIUMHU
bu3NYECKUMU TOHITUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH;
YBEPEHHOE HCTIOIb30BaHue (PU3NUeCKOn
TEPMHHOJIOTHUH U CUMBOJIUKH,

. BJIa/ICHHE OCHOBHBIMHU METOJAMHU
HAYYHOTO ITO3HAHUSI, UCTIONb3YEMBIMH B
bu3uKe: HaOIIOICHUEM, OTTCAaHUEM,
U3MEPEHUEM, FIKCIICPUMEHTOM;

. yYMEHUs1 00pabaThIBaTh pe3ynbTaThl
U3MEepeHUil, 0OHapy>KUBATh 3aBUCUMOCTh
MEXYy PU3NIECKUMU BEIIMUYNHAMH,
OOBSACHATH MOJTYyYEHHBIE PE3YIbTATHI U JI€]aTh
BBIBO/IBI;

. c(OPMHPOBAHHOCTh YMEHUS PEIIaTh
busnyeckue 3a1a4u;
. c(hOpPMHUPOBAHHOCTH YMEHUS

MPUMEHSITH MTOJIYYCHHBIC 3HAHHUS JIJIS
00BSICHEHUS YCIOBUN MPOTEKAHUS
($u3nUeCKuX SIBICHUH B IPUPOJIE,
npodecCuoHAIbHON chepe U AT IPUHATHS
IIPAKTUYECKUX PELICHUI B IIOBCEAHEBHOMN
KU3HU;

c(OpPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMU IO
OTHOIICHHUIO K (PU3UIECKON HHPOPMAIINH,
N0JTy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

DK3aMeH.

TectupoBanue.

DOKcrnepTHast OLIeHKa TOKJIAJ0B U 3alIUThI
pedepaToB.

YCTHBIN U NTMCEMEHHBIN OIpOC.

DKcrepTHast OLEHKA BBHITIOTHEHUS
CaMOCTOSITETIbHOM PabOTHI.

BeImnoHeHve U 3amuTa JJabopaToOpHBIX padoT.
OKcrnepTHast OLIEHKA BBITIOJTHEHUS! TPAKTUIECKOM
paboTsL.
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Paszpadorunk:

CO® MI'PH

npenoajagaTeik

{MecTOo pabore)
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(3EHUMACMAN NOTKHOCTE)
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Bukropus
Kasbexorna /’

g
o 7/%7/'4
(K0 [(POanHCE}

{mecTo palioTh)

COD HHY «Benl'¥n
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INanmHa 7
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(JUHMMECMAL  DONMHOCTR) (. .03 ' qrg&:lrmch]
AOUEHT, Kana HI4T
PHIMKD-MATEMATHYECKHX
Hayk lopaeesa

{-M::U'J'u paboTLl}

{3aHHMAEMAs JTRHOCTL)

Hatanwa |
Onerosua '

(i H.O) " {noanuce)




| Moamwcy

IKCNePTHOE 3aKJII0YeHHE
Ha pado4yr nporpaMmy y4eOHOH JAHCLMILUTAHE]
«Duznka»
110 CTIEUHAIBHOCTH

21.02.13 T'eonoruyeckas CbeMKa, MOMCKH M Ppa3zBelKa MECTOPOAKISHUN
[10JIE3HBIX.

PazpaGotuuk pabGoueidt nporpammer: ['aspunosa Buxkropus KazbexoeHa,
npenogapatens  ¢uzukn  «Ctapoockonsckoro  dunuana  Pocculickoro
FOCYHapCcTBEHHOTO — TeoNoropaseedodHOro  yHuBepcuTera umenu  Cepro
Opmxonuxuaze» (COD MI'PH).

PaGouas mporpaMma HeTKO CTPYKTYPHPOBaHA H COCTOMT M3: NACHopTa
padboueii nporpamMmMbl Y4eOHOH AHCLIMIUIMHBL CTPYKTYPBl U cofepikaHus yueOHoIil
JUCHUIUTHHEL, VCIOBHIH peanu3aliiy yueOHONH AMCUMIUINESLL KOHTPOISL W OLEHKH
Pe3yIbTATOB OCBOSHU YHeOHOH THUCITHTLTHHEL.

Pabouas mporpamMma cocTaBieHa Ha OCHOBE [PHMEPHOH NpPOrpamMmbl
obuieodpazoBaTensHOH y4eOHOH AMCUMIUIMHEL « PHIHKa» JUTS MPOHECCHOHANLHBIX
o0paszoBare/bHBIX OpraHusauui, pexoMeHnoBaHHbX OIAY  «DOHUPO» juis
peanu3alMH OCHOBHOH npodeccHoHalpHOH o0pasosatensHoil mporpammer CI1O
Ha Oase ocHOBHOro o0wmero o0pazoBaHMs ¢ NOJY4YeHHeM CpelHero oOLiero
obpasopanua (IIporoxon Ne3d ot 21 mions 2015 r. PerucrpauuoHHBI HOMED
peuenszuu 386 ot 23 mona 2013 r.), ¢ yuerom pexomenaiui ®I'AY «PHUPO» no
OpraHW3alNHA TIOMy4eHHs cpeaHero obmero obpa3zoBaHusl B npenenax OCBOEHHS
00pa3oBaTelbHBIX  NporpaMM  cpejlHero ImpoQecCHOHaIsHOro  00pa3soBaHHs
(mpotoxon Ne3 ot 25.05.2017 r.).

DopMEB! 1 METOABI KOHTPOIA OTOOpaHBI ONTHMAIEHO € YUETOM CHelHQHKY
NOCTHIKEHHS CTYIAGHTAMH JIMYHOCTHBIX, [PEAMETHBIX M MeTalpeaMEeTHbIX
pe3yIbTATOB.

ITepeuens yueOHBIX H3OAHUH COAEPIKHUT AOCTATOUHOE KOJIMYECTBO yueOHBIX
u3aaHui u MHTepreT-pecypcos

Hanuas pabouas nporpaMma MoXeT OBITE pEKOMEHJOBAaHA A
npuMeHeHHs B yyeOHOM mpouecce no cneumansuoctd 21.02.13 'eonornyeckas
CheMKa, IOMCKH W Pa3Be/lka MECTOPOKIEHHH MONIe3HBIX.

Frenepr:
lopneesa H.Q.

{DHO)

COD HHV «benl ¥V

{MEcTO PHD‘.FI:MJ

JOLEHT, KAHHIAT PHIHKO-MATeMATHYRCKHN Hlﬁ‘:ﬂ{ \

[IBHEREAAA BOTEHCET B, YSHOHER CTRN2HE, JBRHHE)

’-Lﬁ&ﬂm \

HavamsHink {
L OTAEN2 Kaqpos



		2022-10-12T10:23:04+0300
	Двоеглазов Семен Иванович




